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Nervi) not having reached us, we take the following account of these experiments 
from the communication of Dr. Burrows. 

The controversy which has long existed respecting the nerve which supplies 
the sense of taste, and various considerations which led Prot. P. to distrust all 
that had been advanced on the subject, determined him to discover by means ot 
infallible facts, the function performed by each of the cerebral nerves, distributed 

to the tongue. , . , , , , , 

Prof. P. commenced with experiments upon the hypoglossal, and then proceed¬ 
ed to the lingual, and lastly to the glosso-pharyngeal. He chose the dog gene¬ 
rally for these experiments, because this animal combines a great mobility of the 
tongue with an exquisite sense of taste, but he has not omitted extending his ob¬ 
servations to other animals. . , . . , 

“ Having muzzled and secured the legs of a dog, it was laid on the DacK, and 
an incision of the integuments made in the mesian line, in front of the os hvoi- 
des. In order to discover the hypoglossal nerve, the integuments must be de¬ 
tached for some distance on either side; the paniculus carnosus is then divided, 
and carefully removing the cellular tissue beneath, the lingual artery and hypo¬ 
glossal nerve arc brought into view. In this proceeding, it is desirable to keep 
c’ose upon the as hyoides, bv which means the nerve is reached before it passes 
under the mylohyoideus muscle. The nerve must be then separated from its con¬ 
nexion with the‘lingual artery, and a small portion of the nerve cut out and re¬ 
moved. Before the piece was cut out, and while the nerve was elevated by a 
probe it was pricked with the point of the scissors, and the tongue was imme¬ 
diately convulsed; but the animal showed no signs of pain, neither was any pain 
evinced in the operation of excision. v , . . 

The efTect which follows the division of the hypoglossal pair of nerves is the 
immediate and permanent loss of all the motions of the tongue, the senses ot 
taste and touch remaining. In fact, if a certain quantity of milk is offered to a 
dog after this operation, he greedily puts his nose to it, and makes those move¬ 
ments with his head and lower jaw' which he would do to lap it up, but he does 
not put out his tongue to the very smallest extent; so that after many useless 
efforts, he abandons the attempt. There was no doubt that the milk was not 
touched, for the surface was never rippled, and alter the experiment it was 
weighed, and found the same quantity as before. If a piece of bread, soaked m 
milk, is offered to the dog, he takes it'into his mouth with eagerness, attempts to 
masticate it, but shortly lets it fall upon the floor, scarcely divided in halves; one 
of these he will take up again, subdivide it, and let them fall again; and so on 
until he turns away from the broken bits. In the various movements made to 
masticate it, if it should happen that in bending the head downwards the tip of the 
tongue should protrude at the angle of the mouth, it remains there flaccid, and 
the animal bites it, and suffers pain. One of the dogs thus submitted to experi¬ 
ment wras so gentle, that it licked the hand upon being caressed; and alter the divi¬ 
sion of the hypoglossal pair, it made the same attempts to lick the hand, but it 
was unable to pul its tongue out of its mouth. Not only the voluntary 
meats of the tongue, and those which assist in mastication, are destroyed by the 
excision of a portion of each hypoglossal nerve, but also those motions of the 
tongue which contribute to the act of deglutition are also annihilated. A bolus 
of small pieces of bread and meat was made, and placed upon the dorsum of the 
dog’s tongue. At first he made various movements, which showed the difficulty 
he experienced in moving the ball of food lrora the spot on which it was placed, 
but at the same time led to the belief that he would accomplish the mastication, 
and swallowing of it; but if the bolus did not happen to be displaced by its own 
weight, or bv the motions of the lower jaw, and thus to be thrown out of the 
mouth, or between the tongue and the teeth, it was still found on the tongue, even 
after the lapse of many hours. Deglutition is not accomplished except when 
the ball of food reaches the cavity of the pharynx, and then by the simple action 
of the pharvngeal muscles; but even in this case deglutition is imperfectly per¬ 
formed, inasmuch as the ball of food, being compressed by these muscles, is 
broken to pieces, and returns in part into the mouth through the isthmus faucium, 
which is not closed by the paralyzed tongue. The same thing happens if water 
is poured into the fauces ol the dog, for the purpose of giving him drink. On these 
accounts it costs great time and trouble to keep the dog alive. 



190 


QUARTERLY PERISCOPE. 


.he T p h am a he”u P ffe“d d u C ^n ‘acctlfnMwnV h ™d If 0 ” ° f i heton F e . 

affected 6 BSrf” 1 ' i ' was clear whether the sense of taste was 

immmm 

From Of " 1 h’ occ ^ sio, l e ^ f t^c ? same a mark a S^dfai^e^'thc'laste'oF'thc'coloi^'nth* 

sensc ° rthe 

and^nolso lmid i before ’ l>CSulcS ,h,s - ,he Meatin/became harsh, 

a teTy h ^d h en,ir^lvd«,r^7he h ™o, hC „ eI T i S n of ,he 'W’ttlossal nerves immedi- 

hyoides is exposed- and Vh.Ti^’ P ° n 4 ividin ? lhe cutaneous muscle, the mylo- 

teSSES^SHH HESass 

althouT Sinh^oSS5 ered ,0 " ,c d0 ?' he cats and drinks readilv, 

S 33 ^^VOT§M!B 3 pjaf£ 

ase«i ssa 



191 


Physiology . 

These facts alone would not prove that the sense of taste still exists in the 
tongue, because the bitter flavour may be perceived by other parts of the mouth. 
In order to dissipate all doubt, it is therefore desirable that the bitter substance 
should merely touch the tongue itself; and to accomplish this, it is best to take a 
small feather, previously slightly dipped in the bitter fluid, and to draw it lightly 
along the dorsum of the tongue, taking great care the fluid does not extend be¬ 
yond the points touched by the feather. With these precautions the animal still 
evinces the same marks of strong distaste for the flavour. 

Thus, then, the division ot the lingual pair of nerves neither destroys the mo¬ 
tions of the tongue, nor that peculiar sense which resides principally in that 
organ. 

The sense of feeling is that which suffers by the above-mentioned operation; 
and this is clearly shewn by the indifference and absence of all suffering on the 
part of the animal when severe injuries are inflicted upon the tongue. Thus 
punctures, the cautery, deep incisions and wounds made by the animal’s teeth, 
cause no pain. Although some slight hesitation is occasionally observed in the 
acts of lapping up and masticating, still the animal uses his tongue freely. Indeed 
it would seem that the loss of feeling ought to occasion some obstacle to the per¬ 
fect accomplishment of these acts, inasmuch as a part which is no longer felt, 
and which itself no longer feels, cannot be freely influenced by the will. But in 
this case is it not probable that the peculiar sense of taste, by "means of flavours, 
may in part supply the loss of the sense of feeling! In this case, then, it will not 
surprise that the loss of feeling in the tongue does not induce all the effects which 
it would produce in other parts. 

Since, then, by the division of the two lingual branches of the fifth pair, the 
sense of feeling m the tongue is destroyed, these nerves preside over this sense, 
which corresponds with the functions of the fifth pair in all the other parts of the 
face. On the other hand, if the motions of the tongue and taste are preserved, 
these functions of the tongue do not depend on these same nerves; or, at least, 
they do not depend on them primarily and solely. Moreover, if the motions of 
the tongue ami the taste w’ere destroyed, together w ith the sense of feeling, by 
the division of the nerves of the filth pair, it would not be a proof that these 
presided over those two functions, but simply that the integrity of the sense of 
feeling w’as essential to the manifestation ol the other tw*o functions. It has been 
already shown from what nerve really proceeds every motion of the tongue, and 
it will shortly be stated from whence arises the sense of taste. 

There are some, however, who maintain that the sense of taste results from the 
combined influence of the hypo-glossal and lingual branches of the fifth pair. 
To disprove this opinion both these nerves were simultaneously divided in the 
same animal, and tnc tongue was immediately deprived of all motion, and of the 
sense of feeling, whilst the taste remained unimpaired; so that upon touching any 
part of the tongue, and particularly towards the base, with the solution of colo- 
cyuth, the dog evinces the strongestinarks of disgust. The sense of taste, then, 
docs not depend upon the combined influence of these two nerves, but upon the 
remaining undivided nerve; whilst the other functions of the tongue, which do 
not depend upon it, were successively annihilated by the successive division of 
the other nerves. 

Although the conclusions from the foregoing experiments would be satisfac¬ 
tory to some persons, still (continues Panizza) it is better to proceed to direct ex¬ 
periments on the glosso-pharyngeal nerves. The division of these nerves is 
rather a delicate than a difficult operation. Having made an incision through 
the integuments along the mesian line, from the thyroid cartilage to the chin, 
the integuments are to be separated from the panniculus carnosus, as far as the 
angle of the jaw r , and this muscle cut through along the course of the internal 
margin of the depressor muscle of the jaw. The edges of these parts, and anv 
lymphatic glands there, must be turned on one side; and thus the space w’liich 
exists between the depressor muscle of the jaw and the os hyoides is exposed; and 
it is in the very bottom of this space, filled up by cellular tissue and many large 
veins, that the glosso-pharyngeal nerve must he sought just coming out from the 
cranium. 

The cellular tissue must be removed with the greatest care, to avoid wounding 
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the large veins; and it greatly facilitates the operation to have the edges of the 
wound drawn apart, and the bottom well cleansed of blood. A few fibres of the 
constrictor muscle of the pharynx are to be separated, and the glosso-pharyngeal 
nerve is then exposed. The nerve being insulated, it is desirable to divide it 
near its exit from the cranium, so as to comprise all its filaments. If the nerve 
be pricked before it is divided, the animal neither shows any signs of pain, nor is 
the tongue convulsed; the same is observed in actually dividing the nerve. 

The etrect which ensues is the complete loss of taste, whilst the motions and 
the sense of feeling of the tongue remain. 

As soon os the dog had a little recovered himself after the operation of the di¬ 
vision of the glosso-nharyngeal nerves, he licked up some water, and ate as freely 
as it no injury had been done to him. The animal had no other guide than the 
sense of smell in the choice of food, so that he will equally take into his mouth 
disagreeable and hurtful substances as well as pleasant and wholesome. The 
dog after this experiment ate with equal voracity plain meat as well as that im¬ 
bued with colocynth, and equally drank the plain milk and that rendered bitter 
by colocynth. The dog not only devoured a piece of meal which had been beaten 
un with some colocynth, but even lapped up the remainder of the liquid in the 
plate. 

Similar experiments were made at the same time with a dog whose lingual 
nerves of the fifth pair had been divided After this latter animal had caught in 
his mouth several pieces of plain meat which were thrown to him, he readily 
took in the same manner a piece with the bitter flavour; but he had scarcely got 
it into his throat before'he was seized with vomiting, and he rejected this piece. 
A most remarkable contrast between the dogs was now observed; for the animal 
whose glosso-pharyngeal nerves were divided, immediately ate this rejected 
piece of meat. Nevertheless, this latter animal still preserved the sense of feel¬ 
ing in the longue; for immediately on its being pricked the dog howled, and at¬ 
tempted to run away. 

If, then, the division of the glosso-pharyngeal nerves causes a loss of the sense 
of taste, there can be no doubt but that this sense depends on that nerve, to which 
therefore, properly belongs the title of gustatory nerve; and if the division of these 
nerves causes no impairment of the motions of the tongue, nor of the sense of 
feeling, it is likewise certain that these functions do not at all depend upon these 
glosso-pharyngeal nerves. 

In fact when the glosso-pharyngeal nerve is diligently examined, either in man 
or animals, as in the dog upon which these experiments were principally perform¬ 
ed, it appears that, without givingoff a single filament to the muscles through 
which it passes, the nerve is entirely distributed to the mucous membrane of the 
tongue and to the surrounding parts, which, in common with the tongue, enjoy 
the sense of taste; this sense is most exquisite there, where the filaments of the 
nerve are most abundant—that is, towards the base of the tongue. 

Ii his manner, then, having established that the gustatory functions belong to 
the glosso-pharyngeal nerves, it appears that many phenomena of intimate sym¬ 
pathy which exist between the tongue and the stomach, are in this way much 
more »asily and directly explained than was done by assigning the sense of taste 
to the lingual branch of the fifth pair. 

“From these experiments upon the tongue, it is at last shewn, if I do not de¬ 
ceive myself,” says Panizza, ’‘that each of its nerves belonging to the cerebro¬ 
spinal axis presides exclusively over one function, and that each in turn assists 
the other to accomplish a wonderful variety of effects. So entirely is it true, that 
nature, who is so complicated and varied in her operations, is most simple in the 
means she employs.” 

5. On the Mechanism, of Ike Bruit dc Soujjlet. —Dr. Corrigan communicated to 
the Medical section of the British Association, at the meeting in Dublin, a me¬ 
moir on this subject. The first part of the paper consisted of an analysis of the 
various theories which had been proposed to account for this sound and its varie¬ 
ties, bruit dc raj k, &c. Laennec supposed it to be produced by spasmodic action, 
but his opinion has been generally abandoned. By some the sound has been attri¬ 
buted to increased pressure made by narrowing of the heart or arteries,—but it is 
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heard in permanent patency of the aorta, in the vessels of the pregnant uterus, in 
aneurismal dilatation of arteries in varicose tumours, in all which instances there 
is no narrowing;—by others to increased velocity in the motion of the blood; but 
it is not heard in the circulation of the fcetus or infant, while it is audible in the 
slower circulation of the mother; nor in the quickened pulse of hectic or inflam¬ 
matory fever, while it is audible with a pulse of 70. By others it is attributed to 
roughnesses in the interior of arteries, or irregularities, over which the blood, in 
passing, produces the sound; but it is not heard in the healthy heart, the internal 
surface of which is exceedingly irregular; nor is it necessarily present in aneu¬ 
risms, rough and irregular oh their inner surface, from shape, or from deposition 
of fibrine; the souuJ, on the coutrnry, being frequently heard when there is no 
deviation from the natural state of the interior surfaces of the heart ot arteries. 

The second part of the paper developed Dr. Corrigan’s views. His theory is, 
that the sound depends on the simultaneous presence of these two conditions, viz: 
1st, a current-like motion of the blood (instead of its natural equable movement,) 
tending to produce corresponding vibrations oh the sides of the cavities or arte¬ 
ries through which it is moving; and, 2ndly, a state of the arteries or cavities 
themselves by which, instead of being kept in a state of tense approximation on 
their contained inelastie blood (which would necessarily prevent any vibration 
of their sides,) they become free to vibrate to the play of the currents within on 
their parietes; anil by those vibrations cause, on the sense of touch, “fremisse- 
mentf and on the sense of hearing, “bruit de soufflet .” It was shown that these 
two conditions are present in the parietes of the ventricle, and the currents of 
blood striking against them in cases of narrowed auriculo-ventricular openings; 
in the enlarged and tortuous nrteries of the placental portion of the uterus per¬ 
mitted by their very free anastomosis with veins and sinuses, and other causes, 
to become partially flaccid in the intervals of the heart’s contractions, and the ir¬ 
regular currents necessarily assumed by the blood in rushing along these com¬ 
paratively flaccid tubes at their next diastole; and that similar conditions exist in 
the analogous state of the vessels in aneurismal dilatations of tortuous arteries. 
The presence of the two conditions was also applied to explain the mechanism 
of the sound in permanent patency of the moutn of the aorta, in the large arteries 
of animals dying of hemorrhage, and in various other instances. In conclusion, 
two experiments were detailed, in which, in one instance, a small bladder, and 
in the other a portion of the gut of an animal, was interposed between two cocks, 
the upper or nearer being the cuck of a water-cistern, and the lower or further 
constituting the discharging orifice of the bladder or gut, and water then allowed 
to How through from the cistern. The sound “bruit tic sou filet” and the sensation 
*' frcmisscmcnt .” were perceptible in the intervening bladder or gut, until (from 
the upper pipe pouring in fluid faster than the lower discharged it) the bladder 
or gut became tense, and then both sensations ceased, the passage of the fluid 
through, nevertheless, continuing all the time. The experiment with the bladder 
was applied to explain the occasional presence and absence of “ bruit de souJJUt 
in aneurisms, the sound being present in an aneurism when, from any circum¬ 
stance connected with it, its parietes can become at all flaccid in the intervals ot 
the heart’s contractions,—not being heard if the parietes remain tensely applied 
to their contained fluid. 

Dr. Corrigan has in some experiments substituted a gum-elastic tube for the 
portion of gut.— Loud . if* Ed. Philos, il/ag., Dec. 1835. 

G. On the different offices of LncUals , Lymphatics and Veins in the Function of 
Absorption.— Dr. Handysidr, of Edinburgh, presented to the Medical Section of 
the British Association, at the Dublin meeting, an interesting paper on this sub¬ 
ject, in which, after starting with the proposition, now generally admitted, that 
these three set of vessels are one and all of them endowed with the faculty of 
absorption, he proceeds to laydown, as a general position, that each of these three 
systems of vessels is endowed with a peculiar office in the general function of 
absorption: 

1st. That the lacteals absorb aliment, and refuse entrance to all other matters. 

2nd. That the lymphatics remove the elements of the body which have become 
useless or noxious, to make room for the deposition of new matter. 

No. XXXV.— May, 1836. 17 
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3d. That the veins, besides returning the blood to the heart, absorb various 
foreign matters. * ri0QS 

. Isl' -Fundion of Lactcals.—T his appears to be decidedly to convey nutriment 
mto the system, and that no other class of vessels can exercise that function would 
appear almost proved to demonstration by the experiments of Dupuvtren, in which 
it was ascertained, that by applying ligatures round the thoracic duct of ho^es 
death from inanition followed m all instances. OI5e! » 

Hrrpn'l °I Lymphatics.—Closely as the lymphatic system resembles the 

m “S. 1 ? 0 * mmule details of anatomical characters, the vessels 
rPmwin Jt} 1 * n . e y e r thel( ^f a PPjar to have for their peculiar function the office of 
?iV 'ti debns , of tbe A ^er noticing the arguments of Dr. Hunter 
and Mr. Hewson as'to this function being performed by the Ivmphatics, Dr H 
r hat 'v vegetables the debris, instead of being removed by 
vessels, are detached from their surface, as in the falling off of their leaves an'd 

the ! r bark> or , tbe y. are P» led U P in the interior of the individual 
(as heart wood,) and preserved during the whole period of its existence; which 
circumstance, taken in connexion with the absence of a system of vessels in ve-e- 

fsnnnnr r t reS f^ ? l ° 1 }™phatics, may be regarded as affording a negative prSof 
m support of the opinion here stated. ° ° ^ * 

ltrmXw ncxt a, . Iudes t0 the supposed communication between the veins and 
’ W ^ 1C l h . C ma,nta,n - s tIoes no1 exist except where great lymphatic 
trunks empty themselves into the venous system; thus showing an independent 

a^ilrate^imction! 6 ^ SyStCm ’ Which argUCS in favour of their havin S 10 perform 
A ds °r&mfiveins.--Several experiments were detailed, proving that the 
°V fli ; i(ls 1 f . om thc surfaces of serous and mucous membranes, and from 
the surffice of the skin, was accomplished by the veins and not by any other ve“ 
seb. These experiments consisted in the exposure of ffuids containin'* ferro- 
cyanate of potass and prussiate of potass to the serous and mucous surfaces and 
in i h h S lh n stn FP ed of Us cuticle. Absorption of the fluids so applied took place 1 

!“ ,,ablc tes,s > i sul 5 ha,e demo-M,!pl,ate of^iron! 

in of the salts above mentioned was discovered in the blood, but never 

m the fluid contained in the thoracic duct. 1 

tbese experiments were similar to those of Flandrin, Tiedemann 

“Sor^“i“a‘b>The Ss. ,hal abS ° rp,10n fr ° m ,he SUrfaces ° f 

s,iSV^n-onh 1 eS4.' he absor P ,ion of forci ^ “ atlcrs »* inter- 
Having pointed out in the experiments of Magcndie, Edwards, Vavasseur and 
Brodie, instituted with the view of proving interstitial absorption by veins as an 
n fe 0 the conclusions which these physiologists arrived at, that in’e^er? 
?^ aace th , e substances acted upon were introduced into fresh wounds, by which 

n?T?'^^ ta t C V ril V he r lood Z* 55 ^ int0 lhc vesscI ia its course 
to the heart. Dr. H. suggested and performed two experiments which he con 

,hC 0bjCC,i °“ Which heur ^ «&* the experiments’!!? 

Th y were as follow: 

a fis ', ulo P s °P enin " in lhc abdominal parieles of a dog, I 
.ooh advantage of the period when a complete granulatin'* surface should he 

,y 10 very fr r c,y ,be soluli ™ of prussiate of potussf 6 On Wiling 
the animal three minutes after the application, and applvin" thc annronrinte 
C “ 10 th _ e Mood, 11 was shown to exhibit traces of the poison. PP P 
lato?inrS5 Sn r » f h n l! e( L by r npP yin ? P™»““ e of Potass, in solution, to a granu- 
the r»r b ck ° f lor four hours > aad a t the end of that period 

irferi J k f of 1 he . P° Ison was discovered by thc test in the blood from thc carotid 
1° indication whatever of its presence was observed in the lymph 
•mthnLI 6 -n 1 " 5 adra f C L d and experiments detailed in this pape P the 
from f ons ! dcred proved, that the absorption of foreign matters occurrin" 
ofthp e C , CS andsu , rPaces of lhe h^y. occurs solelv through the channel 
the \ enous system.— Dublin Journ. Med. and Chcm. Science , Sept. 1835. 

7. On thc Motions and Sounds of thc Heart.-The following interesting report 
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respecting the successive motions of the different parts of the heart, and the sounds 
that accompany them, was made to the Medical Section of the British Associa¬ 
tion, at their meeting in Dublin. 

‘‘The committee having met several times, and having considered the different 
opinions hitherto advanced on the subject of the motions and sounds of the heart, 
proceeded to institute a series of experiments, the subjects of which were generally 
young calves; in which animals the heart is sufficiently large to admit of the 
motions and sounds being accurately observed, while their early age is favourable 
to the prolongation of the experiment, as it has been ascertained that the vitality 
of the different organs is more enduring, and less influenced by injuries to the 
individual, in animals at a very early age, than in those of a maturer growth. 
Thenulse varied in the subjects* for experiment from 70 to 80. 

‘•The animals were prepared in the following manner:—a tube connected with 
a pair of bellows was inserted into the trachea, and the sensibility of the animals 
having been destroyed by a blow on the forehead, artificial respiration was com¬ 
menced, by means of which the heart was enabled to continue its pulsations for a 
period varying in different subjects from one hour to two. The committee had 
been disappointed in their endeavours to procure some of the woorara poison, 
which has been used in similar experiments in London; and found, that the 
employment of prussic acid, in a quantity sufficient to suspend the sensibility of 
the animal, destroyed, in a few minutes, ihe power of motion in the heart. 

“Section I .—Experiments on the Motions of the Heart. 

Exp. 1. A calf, two days old, having been secured bn its back, and prepared 
as above described, the st'ernmn and a portion of the ribs on both sides were 
removed, when the following motions were observed. The heart was beating 
stronglv, at the rate of 111 pulsations in the minute, but in a short time fell to 80. 
While'still enclosed in the pericardium, the heart was observed to have a slight 
vibratory motion on its longitudinal axis, which motion, it may here be remarked, 
may assist in explaining the phenomenon of frottement in disease. On cutting 
open the pericardium, and turning it aside, both the auricular appendices were 
seen to project with a rapid motion upwards, or towards the place of the sternum, 
and immediately afterwards to recede. When coming forwards, they were swol¬ 
len and soft to the touch; when receding they became hard to the touch, were 
diminished in size, and flattened. Immediately after the recession of the auricular 
appendices, the ventricles with a rapid motion assumed a somewhat globular 
form in their middle part, which projected towards their sternum, and their apex 
at the same time was pushed considerably in the same direction. During their 
continuance in this state, the ventricles were hard to the touch, and if grasped by 
the hand, at the commencement of the movement, they communicated a shock or 
impulse, and separated the fingers. When the ventricles had remained for a 
short time in the state just described, they suddenly sank downwards or towards 
the spine, and became elongated, broad and fiat, and soft to the touch. 

“This succession of motions having been observed for some time, a small glass 
tube was introduced through a puncture into the left auricular appendix, and the 
blood was seen to rise in the tube during the recession of the appendix, and to 
subside during its upward movement. A similar tube was introduced through a 
puncture in the right ventricle, and a jet of dark coloured blood was thrown forth 
during the globular and hardened state of the ventricles, and subsided when they 
became flattened and soft. A puncture was made in the pulmonary artery, close 
to the ventricle from which it arises, and through it a stream ot blood issued syn¬ 
chronously with the jet from the tube in the right ventricle. A tube having been 
introduced through a puncture in the left ventricle, and one of the mesenteric 
arteries having been exposed and opened, the jet from the ventricles was observed 
to precede the jet from the arteries, by an interval easily appreciable. The femo¬ 
ral artery was opened, and a similar observation was made as to the interval 
between the jet from the left ventricle and the jet from that artery. Previously 
to opening the chest, the committee had satisfied themselves, that the beat of the 
heart, felt through the sternum and cartilages of the ribs, preceded the pulse, felt 
in arteries at different distances*from the heart, by intervals of time which were 
proportioned to those distances: and they were also satisfied, that the jets of blood 
from the mesenteric and femoral arteries were synchronous with the pulses felt 
in those arteries. 
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• j Exp. 2. In a calf, prepared as the former had been, and placed on its ri«ht 
J7 non of i he # 8 n . the sida "-as removed, ’the sternum and pan of 
the cartilages on that side being left in their natural position, and the pericardium 

n °' V ^ j n that wben ,be ventricles assumed their hardened 
ant a con f ld f rabl f portion of their anterior surface were closelv 
applied to the sternum, and when the hand was interposed between the Inner anil 
ti^t CC u° f lhe vc u ntr c h a stron " impression was exerc^d mtbSSSS 
n-Tin® ^ ch ?PP, ro ? ch the ventricles to the front of the chest. When the ven- 
tricles were in their softened state, their anterior surface, by which is meant the 

Cal ! ed an,Cn ° r in ,he h “»» h ™> was sometimes in 
from 11 1 . ? ’ r } . somel | ,ncs removed to a little distance from it, and 

weres^kT,^ Vh P » ?k i0n of thls ’ ,he P rccedin S experiment, the committee 

tioiJ of H ? 1 » he *l !? UatI 'T ° f l *! c hearl in the ‘horax is affected hv the posi- 

b^it stme t eTVCd by , 0then;; por instance, that in the recum- 

individnnl hC h if art re( ' edes Sl, tnewhat from the sternum: if the 

individual lie upon the lace, the anterior surface of the ventricles is in constant 

^^din^x\ h ureXh°V he chesl ; the pericardium of course being interposed. 

and i fthe Iu , n 8 s > and lhe mode of attachment of the pericardium 

J,” nJ» h .v* reat r s #r e s ’ are sucb ’ as lo allow lbc gravitation of the heart to influence 
nn S*fr Ilon . in dlfferenf Posture of the body. These experiments were repeated 
Fr« C 3 Cn A an ‘ I ie ol f crval |ons recorded above were confirmed, 

and nHced mwhph "T , nn ? d ’ and ,ts heart immediately taken out of the body 
veninls . A ha , nd * ?* 111 l i ,e antenor surface of the ventricles upwards. The 
which^havrCrd^cHh^rin °»V S T C time ’ aUd assu ' ned alle rnately the forms 
the globular form Tho hV r o C firsl e . x P enmcnt - During the continuance of 
me giooujnr form, the bod) of the ventricles was protruded upwards and their 

2SkSrfT222 y eIeTa . ,cd f ; om the han * »»<> while in Ihis sia“ it 
hSJSfr i * mensureraent, with a pair of compasses, that the length and the 

“wards thp h’nml ^F h ’ ', hey hcc:, ' ne longer and flatter, and their apex sank 
1 h i , l 1031 " 1 WJLS nmv P laced with the posterior surface of the 
pW *fif dS i! a n d the STjobularswelling, in their middle part, was observed 
to alternnte wdh the flattened form on this surface also: but the apex wa^ m 
eJevated as m the preceding part of the experiment. P 1 

ancf were ° f bav . in S removed, the following appear- 

S and L d ' 1 ^ hc ' enlncl f having become swollen, soft and red-coloured 

mmlilfpc J i aiS -, ed in *V ze * and bccame P ale aad hard: alternating in these 
SS?^!S Qualities m the auricle. It was manifest from the colour 
S n i ncle a . nd auncl ' ; m their swollen state, that thev were then full of 

iL-;; d irt^t $z 

".e ar^ he r S‘r T T ^ , ln t ,hls ^mem the relations be,w^nle 

?i,»rol™ r u nt r cle ’ dunn g the diastole and systole of the latter arc nearly 
ments ft? those observed in the hearts of quadrupeds in the foregoing expen- 

™ ^iole Md^d.'7 ,riC - “• ap r ac l ‘ ,hc sternul ". during the hardened Mate 
denends nn ^ ccde lr °m « in the softened state or diastole. This difference 
fe dS aS?ened d, ,o “ ,y ° f ^ '‘ Cart " ann ani1 ««W-blooded animals,™” 

“Frn A “ S,:CT,0N »—On the Sounds of the Heart. 

0f anv p™r “nhe ,h^rer C an7„T‘ i 50 " ,at ,h<! hrart brat fr “ <he comaci 
ear-niece bavin- hien^ln’. J" 11 a stethoscope c o, inccle.l with a flexible tube and 

the transmission of the shock or impute"SlTw «SSfSte!S5fflS2 
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scope was used, and which embarrassed the observation. The ear was now 
applied very near to, but not touching the heart, and both sounds were distin¬ 
guishable, but feeble. A small piece of board was placed over the surface of the 
ventricles, and kept in contact with the pericardium, and the common stethoscope 
having been applied to the surface of the board, both sounds were heard as dis¬ 
tinctly, and very nearly as strongly, as when heard through the sternum. The 
ear-tube was placed on the ventricles, near their apex, and in this condition, the 
first sound was very distinctly heard: the second sound indistinctly. When the 
tube was placed over the origins of the large arteries, both sounds were heard 
distinctly, particularlv’the second sound. The pericardium was distended with 
tepid water, and in that state, both sounds were heard, but not so clearly as before 
the injection of the water. 

“Exp. G. In a calf, prepared as before, the sternum and ribs having been 
removed as in the last experiment and the pericardium having been cut away, 
both sounds were listened to with the ear-tube applied to the different parts of the 
ventricles, with the same result as in the last experiment. The great arteries 
were compressed close to the heart, and the character of the second sound was 
altered; and at times it seemed to some of the committee that the second sound 
was lost, the first sound remaining unchanged. A fine curved needle was passed 
into the aorta, and another into the pulmonary artery, beneath the line of attach¬ 
ment of one of the semilunar valves in each vessel, and the needles were passed 
about half an inch upwards, and out again through the respective vessels, so as 
to confine a valve in each, between the needle and the side of the artery: upon 
applying the ear-tube over the origins of the arteries, it was found that the second 
sound had ceased, and that a sound resembling the first in character, and coin¬ 
ciding with the systole of the ventricle, was still audible. Some of the members of 
the committee thought that the sound just mentioned was prolonged beyond the 
usual duration of the first sound, as heard before the introduction of the needles; 
and towards the termination of the experiment, it was observed by some of the 
committee, that there seemed to be a repetition of the first sound, or two prolonged 
sounds similar in character, and which might be called rushing sounds. 

“When the heart was removed from the body, and the semilunar valves exa¬ 
mined, it tvas found that one valve in each artery had been confined against the 
side of the vessel, so as completely to prevent its descent. It may be remarked, 
that this operation may be performed with great ease, and almost with certainty 
of success. 

u Exp. 7. The foregoing experiment was repeated on another calf, and with the 
same result, the cessation of the second sound. During the experiment, (he second 
sound, somewhat modified, was heard to recur; and upon examination it was 
found, that the needle, which had been passed into the aorta, had slipped out. 
On its being replaced, the second sound again ceased. On taking out this heart 
also, the valves were found to have been confined, as stated in the last experiment. 

“Exp. 8. A calf having been stunned, the heart was taken out immediately, 
and placed on the table. The ear-tube was applied to the surface of the ventricles 
whilst they were still beating, and at each systole a sound was heard resembling 
that called the first sound; no second sound* was audible. When the heart had 
ceased to beat, the semilunar valves were destroyed, the ventricles were filled 
with water, and the heart being held upright, the ear-tube applied to the ven¬ 
tricles, and these compressed by the hand, so as to cause a rush of water through 
the arterial trunks, a sound resembling the first sound was heard; also, when the 
grasp of the hand was suddenly relaxed, a sound was heard of the same character 
as the preceding. The ear-tube having been applied to the ventricles in the dead 
empty heart, and their internal surfaces being caused to nib against each other, 
a sound somewhat resembling the first sound was heard. The finger having been 
introduced into the left ventricle through the auriculo-ventricular opening, and 
gently rubbed against the internal surface, a sound was produced resembling the 
first sound, and heard by the ear-tube applied externally to the ventricles. A 
glass tube, allowed to drop from a small height on the semilunar valves of the 
aorta, before they had been destroyed, caused a sound having the character of the 
second sound; and when the tube was introduced between the valves, and gently 
rubbed up and down, a sound resembling the bruit dc rape was heard. 

17* 
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trn SeC X! 0N ***' • The successive Motion of the different Parts of the Heart 

rL»V nlerV i a b 1 en two successive beats of the heart be regarded as divided 

ventri<mla?svst1 T.ir *T* P k arts ’” a >’ b <* all() ”ed to t^^ion of the 
lUmnf fh v ?«,■ *. mL * ,h,n g' less than one to the interval between the termina- 
dnHnl F n . lr ; cu,a r systole, and the beginning of the diastole of the appendices 

tn tio^^ h , i h m j FVa 1, 1 ttle m ot ,on is observed in the auricles; and the remainder 
systole^^nri^S^he ftr»n^JIFiK_ b * T b e prides, in their 



to the heart* 7 n 7 h^ o\Yv V'* uuul om Y ' wnen thc P u,se is felt in arteries close 

b. m.ervals *“ "‘ C ^ ° f lhe hea "’ 

beaFl tb ® * ro »i which was examined in the fourth experiment the 

itta lSSS? [] TlS&SSS^h^ the S \ crnum in iLS diaslole ’ aml reeled from 
I”? S); ° k* 1 u- d, “ er J nc e between the movements of the heart in that animal 

t(r . “Section IV. 

lhe audibleness of the sounds' ''^Thnt'I'hnfi'rSI 11 '’ 0 ' T- ,h the vcn *£ c,es > increase 

systole, because such movement of the valvestakes place ^^fju ement ot the 
each other, as such friction cannot exist until the btart^s 'SSSnffr^rtf* 

ssj^Aftstaww-SSSSSSSS 

s&assesA sss SIS' ~Hr 

both these causes. 8. That the second smmd <.«;« • i ' el ?tacles,or probably bv 
the ventricular systole, and requires Ibr to $&SS?tte ttStfthSE ° f 

aBBUlilll 
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8 On the Differential Pulse.- Dr. M'Donnell laid before the Medical Section 
it the meeting in Edinburgh, some curious observations on what he calls the Dif¬ 
ferential Pulse, and at the meeting in Dublin lie presented some further remarks 
on the same subject. Dr. M‘Donnell finds that in lying, sitting, or standing, there 
are three distinct numbers in the pulse, anv one of which being given, the rest may 
be discovered bv inference. This variation amounts generally to twelve, fourteen, 
or sixteen beats per minute, as its normal state, and therefore, that all observa¬ 
tions of the number of the pulse, which have been made without reference to this 
principle, must be considered as nugatory, unless it be implied that the person 
was in the horizontal position when the observation was made. This rule tor 
reducing the number of the pulse to a regular standard applies to health, but not 
precisely to disease; the effects of posture must bz investigated separately in each 

dl T^e differential pulse appears lobe confined to man. It is not observed in 
brutes, probably because, from their form, their posture may be considered as 
always horizontal; but when placed erect this peculiarity appears also in them. 

The variation, in the human species, is at its maximum in tall and feeble sub¬ 
jects particularly in convalescents from typhus; the minimum is generally tound 
in children. These facts lend to the supposition, that this phenomenon is con¬ 
nected with some hydrostatic law, and not depending entirely on vitality. This, 
however, is merely thrown out as a conjecture, and requires turther investigation. 
But in whatever manner it may be considered, it is plain that in all attempts to 
ascertain the effects of remedies, as well as of natural causes, due allowance must 
be made for these fixed differences produced by posture. What avails it to say 
that a medicine, or venesection, or heat, or cold, or a thousand other natural 
causes, raise or depress the pulse by four, six, or eight beaus per minute, when 
the mere change ot posture would raise or depress it twelve, fourteen, or sixteen 
per minute, and this merely in health, for in disease the differential pulse is often 

double this proportion. . , , , 

In tracing the connexion between the pulse and respiration m man and quad¬ 
rupeds, he finds that it ranges in health from four to six pulses for one respiration. 
This he considers a new anti material fact; for it it be established by further ob¬ 
servation, that this is a general law, we shall be able to infer the pulse from the 
respiration, and rice versa. This may be of advantage in enabling us to ascer¬ 
tain the number of the pulse in ferocious animals which we dare not touch, as 
well as in man during action or progression. 

There is a coincidence between the number of pulses and steps in walking, at 
the common rate of progression in man, that is very remarkable, an 1 has not 
been hitherto noticed. His breathings are also singularly proportioned to his 
steps, so that it is easy to deduce these numbers from each other. But in haul 
labour or violent muscular exertion, as in rnnning or ascending heights, the pro¬ 
portions are greatly altered. The same thing occurs in many forms ot disease. 
There is reason to'believe that the carbonization of the respired air has a great 
influence in all those cases where the number of respirations is greatly disturbed. 

Dr. M s Donnell finds that the number of respirations, and by inference the num¬ 
ber of pulses, are much the same in passing over the same space, whet her we run 
or walk i e. they depend as much upon the space traversed as on the time. Thus 
he finds if he walks 1000 vards in ten minutes or in eight, or runs over it in five 
minutes’ the number of breathings are nearly the same. It is to be observed,. 
however, that this rule does not apply to small portions of space, such as fifty or 
100 yards. These facts, he thinks, are all complicated with carbonization and 
muscular motion, so as to require separate investigations. 

In quadrupeds, especially when trotting or cantering, he has found that the 
steps, divided by the respirations, never give any fraction in the quotient, i. e. 
that these are universally proportional without any deviation. In man this does 
not occur, a circumstance which may arise from some peculiar anatomical or 
physical law' in the connexion between the respirator}* and muscular construction 
of these animals. , _, . . 

Dr. M'Donnell next referred to three errors observable m a work on consump¬ 
tion, published by Dr. Sanders, in 1808, first as to his claim to priority in noticing 
the differential pulse; secondly, as to his explanation of its cause; and thirdly, as 
to his idea that the amount of the differential pulse is always directly proportioned 
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to the natural or standard velocity of the nnUn Tr . t. 

^plMS^niJf^Si«S^Aoat^njrimi«;ularmoi , ' nftrU ^S lb ? 1 

Hie feet raised, this rule does not hold rood '5 aJ ■o'rored and 

to follow at a future opportunity & parl ° f lhe sub J ect he Proposes 

puke made°by l lds I fr£ n d e Mr re Travei^lj > lack*ey , of 1 Dubhn r ' n He had e p'^ CI »' nl ' a * 

exceptions may have arisen from disease of thp f 1 11 ,J,at s °meof these 
certainly found the ntaifmum o” "hedifferent 1X r .fH* ar ! erics -, He had 
scending aorta, in three or four cases of whirf. ft ^ i 10 i ai ?5 u { lsins l ^ e d e * 
Nevertheless it was lair to ackuowiedge f that Mr T P B acklcv had 213 CrccL 

lis^a jus. explanation when they are’tjnumerous^tSd’mo"Terfetl^uX 

bera^^acqua^nted whh Vlufwritfn^^l^^un'il'Jc Cl ^Aldiou^h'^jiMinc beP °i re be 

stesssysSSP® 

^^?t D1 I) a, |^^ ar ’ 1 * l Vi a ^ ;ilcl ™ ll ®' 1 ^* a< ^ b ^ S ^^^“ | ioM C tr , Dr^Chrl^^ 1 ^ 

hold true o^ju^lVupeds'^nd^p^rhap^of all wVrm-Woodeii'ardraal'^'^HVtl 

are “eMa^cl^bu^Sll fdtow’ihaV^ St tetnhe 
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adult, that it should be true of the foetus, whose circulation is different. Besides, 
it has not been asserted by any one. that the pulse of the foetus is slow or quick, 
but merely that the sounds of the heart are more numerous than in the adult. 
This matter, however, must be decided by future investigations. 

It may appear surprising, how the sounds of the ferial heart can be transmitted 
through* the liquor amnii, and through the narietes of the uterus and abdomen in 
the mother, so as to become distinctly auditfle; but the following simple experi¬ 
ment will serve to explain it. Suspend a watch in a vessel containing many 
gallons of water, and on applying your ear to any part of the circumference of the 
vessel, you will hear the beats more distinctly than in the air. The same thing 
occurs when several folds of cloth are passed round the vessel. Dr. M*Donnell 
thought this was an argument in favour of the possibility of hearing the sounds 
of the auricles in the fcetal heart, though they could not be heard in that of the 
adult. 

When the pulse is fell in the funis of a new bom child, its strength and fulness 
appears to be equal to that of the larger arteries in the adult! Whence arises 
this impulse! While the ductus arteriosus is still open,the blood of both ven¬ 
tricles is driven at one stroke into the descending aorta; whereas in the adult, 
the blood passing through the descending aorta, merely receives the im¬ 
pulse of the left ventricle. Before respiration takes place, the vessels of the cord 
pulsate with great force, but as soon as the child breathes, they shrink rapidly 
and become pale and tlat. Now all this occurs when you raise the foetus and the 
cord above the level of the placenta. This happens whether the placenta be at¬ 
tached or not, whether the curd pulsates or not, and finally, after the arteries have 
been tied leaving the vein free. 

Dr. M‘Donnell concluded his paper with an account of several experiments 
mide in descending twenty-six feet in a diving-bell; the result being that no 
change whatsoever was observed in the number of the pulse or breathing under 
all the variable degrees of pressure; but that the carbonization upon every volume 
of the expired air decreased and increased accordingly as he descended or as¬ 
cended. Hence he infers that man and all sueh animals can live, if supplied with 
pure air, under all degrees of increased pressure, and also at all heights, until 
the quantity of oxygen in the atmosphere becomes incapable of decarbonating 
their blood.— Ibid. 

9. Gastric Juice .—The experiments of Dr. Prout, and of Tiederaann and 
Gmelin in reference to the gastric juice, are confirmed by those of Braconnot, 
and prove that there is no peculiar substance to which this appellation should be 
applied, but that the remarkable peculiarity of the stomach is the property which 
it possesses of secreting a great quantity of muriatic acid. The gastric juice 
examined by Braconnot was obtained from a dog. He found it to contain. 

1. Free muriatic acid in great abundance. *2. Muriate of ammonia. 3. Chlo¬ 
ride of sodium in very great quantity. 4. Chloride of calcium. 5. A trace of 
chloride of potassium. 6. Chloride of iron. 7. Chloride of magnesium, ft. 
Colourless oil with an acid taste. 9. Animal matter soluble in water and alco¬ 
hol, in very considerable quantity. 10. Animal matter soluble in weak acids. 
11. Animal matter soluble in water, and insoluble in alcohol (salivary matter ot 
Gmelin.) 1*2. Mucus. 13. Phosphate of lime. He found no trace of lactic 
add .—Records of General Science , Jan. 1836, from Annates dc Chimic, lix. 


PATHOLOGY. 

10. On the condition of the Vital Pmcrrs in Arteries leading to the inflamed parts. 
—Dr. Ausos communicated to the Medical section of the British Association, at 
the late meeting in Dublin, some experiments on this subject, in continuation of 
those read to the section in 1834.—(See preceding vol. of this Journal, p. 183.> 
lie detailed the result of two examinations of the arteries of limbs of horses killed 
on account of injury and inflammation of single joints, in one case of three weeks*, 
in the other of eight days’ standing. The power of contracting on a distending 
force, and expelling their contents, was tried in the arteries both ot the inflamed 


